Abstract. Background and purpose. Research shows that pain catastrophizing might be an important predictor of pain related outcomes in patients with various health conditions despite of objective severity of the illness. This study aimed to evaluate prognostic value of catastrophizing the pain in predicting pain intensity before and one day after the surgery for median nerve decompression in a sample of patients with carpal tunnel syndrome (CTS). Methods. 53 patients with electrodiagnostically proven CTS participated in this study. Patients were assessed before and one day after the surgery for median nerve decompression using the Pain Catastrophizing Scale (PCS), and the Short Form of the McGill Pain Questionnaire (SF-MPQ). Intensity of preand acute postoperative pain was evaluated using visual analogue scales. Results. Level of reported pain decreased significantly one day after the surgery. No significant correlations were observed between pain catastrophizing and average level of pain during a week before and one day after the surgery. Correlation was observed between highest experienced level of pain after the surgery and preoperative total PCS 
INTRODUCTION
Carpal tunnel syndrome (CTS) , that is, the idiopathic median nerve neuropathy at the carpal tunnel, is the most common mono neuropathy of the upper extremity (Makanji et al., 2012) , affecting up to 5% of the general population (Dale et al., 2013) . The condition occurs when the median nerve, one of the hand's major nerves, becomes squeezed or compressed in the wrist area. The most frequent symptoms of CTS include numbness, tingling, burning, and pain in the first three fingers of the hand; the symptoms usually become more intensive during the night (Tamburin et al., 2008; Bhatt, Sheth, Vyas, 2015) . About 50% of the patients also report motor symptoms such as hand weakness and difficulties in grasping small objects (Tamburin et al., 2008) . Early symptoms of CTS can often be relieved by giving the wrist enough rest, avoiding certain activities that intensify pain, wrist splinting, nonsteroidal antiinflammatory drugs or injections of corticosteroids. However, if the pressure on the median nerve continues, it can lead to serious nerve damage and worsen symptoms. In this case, surgery to release the pressure of the median nerve is recommended (Lane et al., 2014) .
Although damage of median nerve might be confirmed and evaluated by means of objective electrophysiological measures, Makanji et al. (2012) showed that objective clinical data does not directly predict the level of pain and disability in CTS patients. Some patients have no symptoms despite the presence of severe electrophysiological findings as opposed to patients with severe symptoms despite objectively measured mild electrophysiological dysfunction (Sonahata et al., 2013) . According to Nunez, Vranceanu and Ring (2010) , illness behavior and illness related emotions such as depression or a tendency to exaggerate noxious stimuli are better predictors of pain intensity than demographic factors and objective pathophysiological measures in CTS patients. Thus, psychological characteristics of patients, and especially illness related reactions such as depression or a tendency to catastrophize, might serve as important predictors of treatment outcomes (Lozano, Calderón, Paiva, Ring, 2008) . Sullivan, Bishop and Pivic (1995) studied the role of pain catastrophizing which might be defined as a negative cognitive-affective response to anticipated or actual pain. Magnification (the propensity to amplify pain), rumination (the tendency to relive painful experience) and feelings of helplessness in pain situation are considered as main components of pain catastrophizing (Sullivan, Bishop, Pivik, 1995) .
Special attention is given to the prognostic value of catastrophizing as it is believed that patients with a tendency to exaggerate pain might be susceptible to a higher distress response to aversive medical procedures (Sullivan, Bishop, Pivik, 1995) . Correlation between pain catastrophizing and array of clinical pain-related outcomes, such as pain intensity, pain-related activity interference, disability, more frequent seeking of medical care and narcotic usage, postsurgical pain, and decreased mental health, in various pain patients have been found (Quartana, Campbell, Edwards, 2009; Kim et al., 2015; Vranceanu et al., 2010; Kremer et al., 2013) . Quartana, Campbell and Edwards (2009) indicated that a high level of pain catastrophizing should be considered as a risk factor for adverse acute and long-term pain-related outcomes. Furthermore, pain catastrophizing and pain behavior have been found to predict days lost from work and failure to return to work in subacute and chronic low back pain patients (Fernandes et al., 2012) . The growing need for multidisciplinary approach orientated towards the early detection and treatment of risk factors of a subjective pain and disability when providing medical care for patients with CTS is acknowledged (Das De, Vranceanu, Ring, 2013; Yang et al., 2016 , Teunis et al., 2015 . Therefore, this study evaluated the prognostic value of pain catastrophizing in predicting pain intensity before and one day after the surgery used for median nerve decompression.
METHODS

Sample and procedure
Ethical approval for this study was obtained from the Lithuanian University of Health Sciences Bioethical Center, on October 2015. All eligible subjects read and sign an informed consent form prior to participating in the study. To ensure anonymity, a unique study identification number was allocated to each subject on recruitment.
Patients admitted to Neurosurgery Clinic at Hospital of Lithuanian University of Health Sciences from November 2015 to March 2016 for carpal tunnel release surgery who had clinical symptoms of CTS which was electrodiagnostically proven were invited to participate in this study. Patient agreement along with decreased median nerve conduction velocity (≤35 m/s) at the level of carpal tunnel, proven by electrodiagnostic testing, were the main inclusion criteria in the present study. The final study sample consisted of 53 patients, 12 (22.6%) males and 41 (77.4%) females, mean aged 60.5 years, SD -13.0, ranging from 36 to 88 years. Altogether, 23 (43.4%) of the patients had CTS in their left, and 30 (56.6%) in their right hand.
The electrodiagnostical assessments were performed by two experienced neurologists using a standard nerve conduction test method for CTS (described in Svilpauskaitė et al., 2006) with decrease in median nerve sensory or motor conduction being the key criterion. Questionnaires were introduced to patients upon their arrival to the hospital before the surgery by two fifth year medical students participating in the study. Patients were asked to answer questionnaires before the surgery and to mark average and highest pain after the surgery on a visual analog scale next morning. Participants were required to fill out the questionnaires themselves, but in some cases, when patients were incapable to read or write on their own, the questions were read out loud and/or their answers were marked for them by the same medical students.
Measures
Pain catastrophizing was assessed using the Pain Catastrophizing Scale (PCS, Sullivan, Bishop, Pivik, 1995) . The PCS is a public domain and can be freely used for research purposes (Sullivan, 2009 ). Permission to translate the PCS was obtained from M. J. L. Sullivan. The Lithuanian version of this scale was prepared by authors of this article according to the recommendations for the translation and adaptation of psychological questionnaires (Sousa & Rojjanasrirat, 2011) . Steps of forward and back translation by two independent translators, review of the translations by a field expert, and a pilot testing with several patients were used to develop final Lithuanian version of the scale. The PCS contains thirteen items rated in 5-point scale ranging from 0 -not at all, to 4 -all the time. Three subscales representing main components of catastrophizing, rumination, magnification and helplessness were calculated besides the total scale score. PCS demonstrated adequate reliability, Cronbach alpha ranging from .74 to .90.
A short form version of the McGill Pain Questionnaire (SF-MPQ, R. Melzack, 1987 , contact for information and permission to use: Mapi Research Trust, Lyon, France -Internet: https://eprovide.mapi-trust.org/) was used as an additional measure of pain. The questionnaire contains 15 descriptions of pain which are rated on a 4 item-intensity scale ranging from 0 -none, to 3 -severe. Three pain scores were derived from SF-MPQ: affective dimension of pain (4 items), sensory dimension of pain (11 items) and total pain score. Lithuanian version of SF-MPQ demonstrated good reliability in previous research (Juozapavičienė, 2015) . In current study, Cronbach alpha ranged from .76 for an affective subscale to .87 for a total pain score.
Intensity of pre-and acute postoperative pain was evaluated using visual analogue scales (VAS). Preoperatively patients were asked to evaluate average intensity of their pain during the past week and to indicate the highest intensity of experienced pain during the past week. One day after the surgery, patients were asked to evaluate average as well as highest pain during the last 12 hours.
Descriptive statistics were used to describe study sample and illustrate intensity of the pain. Nonparametric Wilcoxon signed ranks test was used to evaluate changes in pain intensity after the surgery. Correlation analysis was used to clarify relationship between pain catastrophizing and pain intensity. Finally, linear regression analysis was employed to evaluate relationship between pain catastrophizing and pain intensity in the context of other study variables. Data was analyzed using the SPSS for Windows.
RESULTS
The reported pain decreased significantly one day after the surgery. Highest reported pain decreased from 6.4 (SD 2.7) to 3.3 (SD 2.4) points (Wilcoxon Signed Ranks Test Z = -5.3, p < .01); average pain decreased from 5.9 (SD 2.7) to 2.6 (SD 2.0) points (Wilcoxon Signed Ranks Test Z = -5.1, p < .01) ( Table 1) . Total score of PCS ranged from 2 to 49; mean -23.8, SD -11.7. Scores did not deviate significantly from a normal distribution (Shapiro-Wilk Test, p = .41). PCS scores did not differ significantly between gender (females: mean (SD) 25.2 (12.0); and males: 18.8 (9.5), t = -1.7, p = .10). No correlation with age was observed (Pearson r = -.02).
No correlations were observed between total PCS score and average level of pain during a week before the surgery (Table 2) . Mild correlations were observed between helplessness and reported highest levels of pain before the surgery. Average reported pain one day after the surgery did not significantly correlate with preoperative catastrophizing of pain. However, weak but significant correlation was observed between the highest experienced level of pain after the surgery and preoperative total PCS score. Moderate correlations were observed between PCS and SF-MPQ scores. To evaluate prognostic value of PCS for the prediction of pre-and acute postoperative pain in CTS patients, linear regression analysis was employed. Levels of pre-and postoperative pain were predicted by the total score of preoperative PCS, age, gender, SF-MPQ sensory and affective dimensions.
Pain catastrophizing predicted neither preoperative nor acute postoperative pain one day after the surgery. Higher levels of preoperative pain were predicted by the sensory dimension of SF-MPQ. Analyzed variables failed to predict levels of acute postoperative pain, model of regression for average and highest postoperative pain was non-significant. 
DISCUSSION
This study aimed to evaluate the prognostic value of catastrophizing the pain in predicting pain intensity before and one day after the surgery for median nerve decompression in carpal tunnel syndrome. Fifty-three patients with CTS with an objectively proven decreased median nerve conduction velocity participated in this study. Patients' selection based on the objective electrodiagnostic data is one of the major strengths of this study. Although some surgeons still base their surgery decisions on patients' complaints and clinical examination only, Makanji et al. (2012) stressed that absence of objectively verifiable pathophysiology represents either an inaccurate diagnosis or a very mild disease. Thus, objectified patients' selection in this study resulted in a more homogeneous sample; patients with possible complaints of psychological nature were excluded.
To our knowledge, this was the first study analyzing the predictive value of Lithuanian version of PCS. Lithuanian version demonstrated adequate internal consistency and that was close to that reported by the scale author (Sullivan, 2009) . Level of pain catastrophizing in our sample was somewhat higher than reported by the scale author: in our sample, mean for the total score of PCS was 23.8, SD -11.7; while Sullivan (2009) reported mean to be 20.9, SD -12.5 in a sample of 851 injured workers. This difference might have been expected as our sample consisted of patients with chronic conditions pain being one of the primary complaints.
Scores of the PCS correlated significantly with other measures of pain. Correlation analysis revealed that pain catastrophizing is closely related both to affective and sensory aspects of pain measured by SF-MPQ. Although correlations with other similar measures might be interpreted as indicators of questionnaire validity, relatively strong correlations also increase the risk of possible constructs redundancy (Leung, 2012) , which is not desirable when applying questionnaires in clinical practice. Thus, evaluation of prognostic value of pain catastrophizing in the context of other possible pain predictors is important while investigating utility of PCS in clinical practice.
Contrary to our expectations, pain catastrophizing did not predict neither preoperative nor acute postoperative pain on the following day after the surgery in our study. Kim et al. (2015) did not find relationship between preoperative catastrophizing of pain and surgery outcomes in a sample of 138 patients with lumbar spinal stenosis as well. On the other hand, in a study by London et al. (2014) , patients scoring high on depression or pain catastrophizing reported clinically worse hand function before and after the treatment regardless of the type of treatment received. In another study of 120 patients who underwent minor hand surgery, the intensity of the pain at the time of suture removal was related to depression, pain catastrophizing, pain anxiety and self-efficacy (Vrancianu et al., 2010) . Pain catastrophizing was related to greater perceived disability after a limited incision open carpal tunnel release in a sample of 82 electrodiagnostically confirmed CTS patients (Lozano, Calderón, Paiva, Ring, 2008) .
Our results might have the following limitations: only patients with objectively confirmed and relatively severe CTS were included in the study. It is possible that in these circumstances, PCS reflected not psychological overreaction to pain but objective reaction to CTS related symptoms which were persistent and uncontrollable. Thus, one of the hypotheses might be that in our sample, the meaning of PCS was changed and validity of this scale for pain prediction was lost. However, this hypothesis should be confirmed by a qualitative study asking CTS patients to share their reactions and thoughts by answering PCS questions.
None of the recorded variables predicted pain intensity one day after the surgery. These results might be influenced by the short assessment period and possible effect of analgesic medication used during and after the surgery. Although we expected that patients with a tendency to exaggerate pain would experience more pain immediately after the surgery, this prediction was not confirmed. A longer follow-up time might be needed to eliminate possible effect of pain sedation.
The Lithuanian version of PCS still lacks appropriate cultural adaptation and validation of the construct and norms. Our sample size did not allow us to investigate PCS factor structure, thus we used only total PCS score for pain intensity predictions. Future studies investigating construct validity of Lithuanian PCS version as well as prognostic value of individual PCS scales are suggested.
To conclude, our results do not confirm that pain catastrophizing constitutes a significant predictor of pre-or acute postoperative pain in CTS patients. Sensory dimension of SF-MPQ was a better predictor of preoperative pain. None of the demographic or pain related variables predicted acute postoperative pain. Qualitative and quantitative studies investigating PCS validity are vital to justify the use of this psychological instrument in clinical practice.
